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(57) Abstract; 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device having satisfactory yield, and production of the 
semiconductor device W\Vn high productivity. 

SOLUTION: This semiconductor device has a 
semiconductor chip 1, having a chip electrode 10, wiring 
5 connected to the semiconductor chip 10, a soldering 
bump 12 connected to the wiring 5 and a substrate 2 
formed on the semiconductor chip 1, and a resin layer 21 
Is provided on the substrate 2. Thus, the warp/ 
deformation of the substrate 2 can be prevented and 
further, the occurrence of break at the connecting part 
of a printed circuit board and the soldering bump 12 
caused by the warp/deformation of the substrate 2 can be 
prevented. 




COPYRIGHT: (C)2000,JPO 



(i9)B*Bwwit (jp) (12) ^ §^ 1^ ^ ^ (A) iu)mmm<ikmmn 

#^2000 - 208556 
(P2000 - 208556A) 

(43)^W H ¥m2m 7M28B (2000. 7. 28) 

HOIL 21/60 311S 5F044 



(51) Intel' mmn 

HOIL 21/60 3 1 1 



* m^<Dfk7 OL (^ 11 M> 





«Wi¥l 1-3961 


(71)(iiaA 000004237 


(22)tflHB 






V*fin^ 1^11 0(1999.1.11) 








(72)««# tJ'Hill tt 






*0S«BiK3t5TB7»Hf B;4:«ft0ti 












(72)f!i»« n 






)tO$ClKtE£5TS7#l^ B3^«^ 












(74)'f^A 100095740 












Pi^—M1^) 5F044 KK03 KK08 KK19 LLOO 9X12 






0004 



(54) BgQq(D««)i] ¥^m4mmRxpmfmu<Dmt^ 



(57) I^iKjJ 
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mm, 

iis*3i4i "^'y^mmirmLx^i^^mi^^-yyii. 
^mi^^'yy±(Dm^<r)iiL&icmf&^ti^ ^-y^wmic 

[i»*3S6j 'y:fwm^m\.xtii>^mw-=f--yy±.<r> 
mM<o&m:iznm'S:mf=stL. ^^m^^-yyRxism±{z 

[0 00 1] 

[0 0 0 21 ^mi^y<y^-i^^t. m'Fismo^mmm 

t izj: t) mm\.itm^mm(D4-^mm&iti!imiJtix\,^ 
1 0 0 0 3 1 ^mi^^-yzf<Di^mmiti:m^-ti>itif)ic 



> i!#M¥l2-208556 

^•yy(D0^}:i'>-mcm\ ^mi^^yyt<j-\^t<Dm 

Wz9^-tl^p.7)(iy'f^l^yr{v/ire\ess bo 
nd i ng) J; 5(C/^oT#fc, 

v^^;^5t:Tfc'J, ^■Y>-i^7^>7'^ ty^y 
(gang bonding) t tPq^fm-S, 
^^^Vx-f :^iy:^itO— ot LT, TAB (tape 
automated bonding) :)j^iihi>o 

[0 0 0 4] TAB;fr^-c*±, 'T-yi^<Dmmizm'om 

x^^tDsm^no, 'Pxh. ^mi^f--y:fco^-y:fm 

^^^rsKVx -< ( i n n e r bump bond 
ing) fv^Oo w<?5'(':/•:^/•<>•7•^}^V7'^'>-^{i, m 

;t(i#M¥8 - 1 0 2 4 6 6^■^zm7ji^tLxv^^,, 

[0 0 0 5] Ltc^ >^y<>y'ni>r'^ ^-V^-^tst 

•to :.<r>^mwmm.^m^-rh(D\zhtc^x. m 

9 (a) \Z7r--t^o\Z. W-^W^- nmT^&n-^^J ^ % K 

2<n-^mz\^. m^cD^m^mm^ix.xti'o. 

(c, iaife5±jcii«l'?pj475si6$ttTv^s. *fc. 

[0006] 09 (b) (C;^-rj;p(c. fliSS« 

2Sr^«7U-A7jcHSi-€.o 09 (b) OKfBig^r 
I§I9 (c) \Z7jk-to 09 (c) tc::T%i-j; 5 Jc, ^JR:7^ 
-i^7±(cSt52trsa:ei-§e ic^^. *«2<^^# 
^PJ4^5^{g$i^r^^/£l/^E*5^Jg7^'— A7 t^t^i: b 
(-S«2SrKBi-5. 

[0 0 0 7] ^feld, 09 (d) 25:0^1119 (e) (09 
(e) {40 9 (d) cot|ffffi0) i^mW^f- 

ufc<o*>, jD«i, iiwmi:m>mno^t\zii*)^2t 

t'^-S/JS, ffi^4ffi4e(cEg$i^•CV^-C'bJ;^^, f-y 

[0 0 0 8] 09 (f) IOT^1-J;5lC. WiaS=E 

2 tJ|£3it«:-:?^s/7°i ,t4:^7^-i^0(c<^)-&, /J^VT'-rv 

Tjf^T'^ i/j/^Srm\ ^s'T'lMl 0 i:Ej^5 toje-g- 
Srff^o 0 9 (f) \Z7n^t\.i>i^^'^f-i>-^^(r>'^.y^ 
«^i O#fi(Ol!£:^0?r0 9 (g) :L<r>Wi-k. 



i A 1 ^(o^m tsims «r«fiKi- i,mt A^-^^^t $ 

[ 0 0 0 9 ] ggl,>T, mo ( a ) {CTjk-rX 0 (C. 
(C, ^^ajl^f-yn ^fi^^-rs/ii^fcgf^yi (s iO 

2) ^(Dmm3Am^tix^'hA\ mmit(otzi!bm9 

(a) ~ (f) RUmiO (a) '^<75KiJ(i*flS-f-'5o 
rcOflf,^T-n^;6^J:3'9(c. 1119 (f) (CTj^i-X^OSfFlc 

mmm -rs, igit^r. mi o (b) 

1 4 t ^H^OT* 1 2 t 5. m 1 0 

(c) iciTFi-J; i^^EB^^VT*! 2 <1:<D^M 

?i«Sr«ti%1-6 7tie>(c. 2 i:S«2ioS 

i^ESBlcM^Wfli 9 1 lS^^fe-r7!l^ «L<fi, T-y^h^ 

miO (d) 7*11 V htSl 4 <!:S1S2 i: 

<73M(::#til:<»«g9 1 2^aALfc(75*>S0^5j!ft;$i±-^.„ 

lO 0 1 oj 

mm:)jmizn. e^T^zfii■rJ:o^J:1Simii±cx\,^tc, m 

SSrSS, m:tl-£y 010 (b) ^c^$i^2>X@^ci3^^ 

i-^ i: t jc^D^R-ra B T T;;^ • m.m) pm^m 

1 2 St • 2 4^WtT5„ **b{c:, WiE¥^^f*:^ffiro5^ 

i^^mm-t^tzi^iz. m^s.^mi^mmizM\^xum-^'{ 
^^^fiSr- 5 o~+ 1 5 ox:(Dts.mxmmmt-r?)mm 

T{ci5#, ^'55?aS^fbcOXm*IS:B"1^-f ^?y^|fe•3■g-r 
^<!:^cJ;l9^^^le®^S|5»^i^!^|^lr•MS^W?g:t;^P2L. m 

[0 0 11] ^«iitJS^H5r«i,)ci-5#griJ:9-coJi^3S 

2, su^T'yv htel 4?)s^n-etvs i f^s/T". ^Ky-i- 

^m^s ^H^tKDmmmt. sppm/r, i6~2 

Oppm/t:. 1 6~5 0 p pm/"CT?fe5. 



(3) 12-208556 
(c, ^^afi^f- y 1 . SC/7°y his 1 4;45-t 

2)S«2(csi9 7)5^i:^» :i<o<t5tcst5 2(cs:'9 7)s^ 
ii£$ttfcy<s/ Kl 3 irw^Mias-^. ^unmxii^^m 

■fx 2»±. y-ts/ Kl 3, -f^) V hISl 4. »^{Cj;oT 

(4M3i«ii9 1 i^fitjhWflgg 1 2%^i\.^i(m^m^ 

iipijiffl^^VT-l 2 t^y > h«i 4 <i:(0^igg|f|5 

lO 0 1 21 ±IS(C^B;tT. lll9St;«iai OtC^^nS 
t^J!5(Dilia|^^g{-jyi,^-^,j.^ 12,^0 (c) {C^i-J;5 

ic. ^ffl^OT-l 2 <!:S^2 i:CD^^Sl5(cM?*<tlg9 1 
l^isjg^^x-c;^^, &^2 tmm''<>-^ I 

lb. r(DM3*«flg9 1 lT-{±. m^2 t^m^<l^yi 2 

t<r>^m.^SL^-m>fy^:Lt\^-^mx-h^fi^. is^m^<:y:f 

1 Eiyy vhffil 4 t(7)MMa5(^3S«^+5^iii«)sr 

t^5-CtSi:«KaiL;*5fcv^, laiO (d) IOt% 

:/y htS9 1 0 i:WglM^«€:mi*-r5fc*<c. :7'y 
V h« 1 4 <>: 2 i <ora{c#Jt«f)ig 9 1 2 StL 

|*5^i|i^a»^i:^S/7-l i::/y >h;tel 4 |Cfel5*nfc§IJ^J- 

7-y>htsi 4 tfi«2<tor.gic 
*rJh«flg9 1 2*sttA$^^-C«±$i^T^^5fc*^), ffils 

mmt^±\ix\,^tc. 

. [0 0 13] y.±.<DVt^tm\Ci6\-^:b?^m\Z 

A^Simimst Lxn(:,fi^^mi^ms.Rxf±mmiisi 
a, 

[0 0 14] 
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[0015] r ^ (cv ^ ^ mmRxfy V > hm(Dmm^^ 

l^it-rsr t;iS-C#S, tA±lc:J;i9, ^S^^^iJft^/^ 
p«iEttl«li LT(4, ^ajxtf, ^■(^ft!iT^/U7 

[0 0 16] *fc. :^mmm2nmmt, '^^^mmi: 

[0 0 17] 7°y :x h;Ki:c75^)!S?SM 



ymm^^Lxf£:bi¥^mi^^-yyt. i¥^mi^'^yy±(D 

tcx^t. ^mi^f-yy^m^. ^mm^yyty\) 
> hmc^^ixtz^^cofHu^mm.i-?>:itT!)iX'^i,tz 
i^^^<D^\'^n^mii^'i^m.tvx%^zt7iixth, 

rr{c^^5«IE«^«i: LTJ4. WfliS, ^(OfH 

[0 0 18] iTt, *tb«t^ 3 :*:tiis^i3i 

t'ii^mmm2<D^m<D^mi^mmiXh'ox. tts^mjEm 

[00 1 9j .t^mj$.imir?>^aim^3(D?tm(0!^m 
»mm\z^^t. mmmiEmmr-mmmxib^zkicj: 

■Sr <!r^5-c-t^,fci6. WiES<g<^S»} -^J^tcgBUfc 
I^Jh-rsr t;45T?§5„ W±(c<fct9, ^!»flJ3iB<^^^ 

[0020] *tbMii4cD^0j(4. '^yymm^^ 
^Lxfi^ii^mW'^-yyt. ^m^^-yy±(om-&<r>{iL 

^f\'tLmmmti:^\.xti^:Lt^mmt-r^^mwm 

[0 0 2 1 1 ±fe«^*^-rs*wsii4(D%^«oiiiJi 
w^mtkciiit. ^yymmi:^Lxfa^mi$^^-yy 
^mw^■yy±<Dm^<oi^Ls.^cmm^tl. ^^yym 

f^^tittm^t. m^±{cmi$.$tiitmnmt=s:^i,x 
/jj5wticj;f9, mmmA^mityv > bmt(Dimm 



(5) 
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[0 0 2 2] i/t, *ttl^^5(75^SJ(±, :^)±ig8||3X 
(00 2 3] iiaflt^SrWf 5*ttJPif 5 W^e^cOit^jijC 
[0 0 2 4] *ttllS^6(0«?qii, ^s'T'tHS^ 

[0 0 2 5] -hlB«fi5c*r^-r5*aiM|g 6 (D^m(D^m 
10 0 2 6] *fc. :^mm^7(D9tmi-t. f^-^y^ffiSr 

L, ^mi^^y^Rxj^sim±icm^i:mm.\^ft<D-h. m 

1 0 0 2 7 1 ±fE«^^^1-5*tH«M 7 (o^m<r)i!(^m 

9^ ^mcmmm^mi&±.\zmjs.-r^:Lti)^X'^^tL 

So 

[00 2 8] 



[0 0 2 9] *^B^<0|lite(73fl^te(c^Sittaj[^$:^B(i, 
BGA(Ball Grid Array)^L<liC 
SPCChip Size P a c k a g e) #?<Ox<y 
^~'Jp^\z.m^)l^t.h.^ tcDT'fc*) > [a 3 (c^$n-5 J: 
^Bax<>-7°1 2^(D:J1.a5«li;<i5iii2»fls:^.;/p^Uf] 
JCiBK^tixS^r V — r>' (F a n - i n) Wit^* L 

(i. la 1 (C.T^-f-J: i|^^^3^^*:f^•y7•l<0^5/7'a1® 1 
0 t 5 (OBFr^c^^ei!^ 1 4rS*3i-g-i3*Ac<^ 

-^-x<i^y/KVx-0^ ( i n n e r bump bon 

ding) l5^^m^^x%T&^h,tih<r)Xh^, 

[0 0 3 0] iSfelC, *|glfe(Djf^«(C#^,i|tajEf|c^BW»I 
itXSSr. El 1 Sr#fi^ *-f. 01 (a) 

T. Ste2^rffll^.5o CCO«S2<73— ^ffidliSlF^Js 

a-^iOj^S^Sr^fti-it. a«2Wl![$li3 0~5 0 

^5±(C(iS»?f'J4 7)5J6$ixTV>5. r<?5S«2 

[0 0 3 1] la 1 ( b ) (c^Fi-i 5 {c, BtilSS« 
2Sr;^fe«7U— ATlcg^-f 5o Hi (b) (^WSHiS: 
lai (c) (C^-f. mi (c) {CS^-Ti^f-^ ;&JB7U 

^J4 ;}5^fi$^^TV^/^v^S;4^^a7 A 7 irgl-f^ J; 5 

Jc:«;te2Sr^g-t-5, 
[0 0 3 2] m 1 (d) 5.t/(lll (e) (Ell 

(e) HEIl (d) (7D8(fffill|-eifo.5) »C;T^i-J:5tC, iji 

111. ^y^mo mm-i)) t^'j-yzf^^-mmm^ 

^^yT-a^l 0SrJi^fiK-t-5^jai:LTIi, -ilJlc 
[0 0 3 3] JfetC, 01 (f) {c^-rj;5|c:, 

s/r 1 *5;^7^— ^0 ic^i-?,:|^fli-e«ri5S« 2 t^m^ 

^^Srm\ f's'T'aSl Oi:iaj|ft5i:roS-g-*tT5. 0 
1(f) i^T^^tii^^^f-i :yir!^<D'^yzrmMi OH 



(6) 
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i&<Dii:±m^m 1 (g) :zff^m^. mE.^(o^ 

[0 0 3 4 J 01 (g) (C:^$ix^)XS»Cj;i9# 

^m^T-i^2 2iIiJ(C-f3)rB-r5J; 9l^^;BiJ^7"-v5 2 2 
±lc:Sff UytO*,, 13 2 (a) (C7f:1-J; fits 2 ± 
(c:;?>^'y->2 4«rS:SL, y ->'2 4±A>(b;^i^ 
->'=rA2 3«rfflv>T«flgS2 1 4-Pf]JBiJ(cJ; tjffM-r 
5, y— 4J±. p< •^/v'zi. 2 5St>*enJB'J-7^^ 2 

2 1 imfi^^ix^. mmm2 1 1 trfi, y-c * 

t L < itmm 2 i I? t ^fRi)K!g^?r*r^ 5 WSrffl 

wCOi^ic, mm2 tmmA\ fcL<(4S|g2J: 
•9 t:^tv^S!iS^5i*Sr*-f-5tt^^1»fl§«2 1 izmi^^ 

•t-#5, *7t, 112 (a) Ote:*c|2j5rlll2 (b) 

fig^tbsgis^^tctt, 112 (b) ic^-r i 9 (cwaiRUBijef 

lc:en»J-7;^i7 2 6;65^g$ix5r ticj;!?. 02 (b) 
^Xfm2 (c) (1112 (c) 1*122 (b) cojgfBIH) (C 
^$^^5J;5«-, MnSfI52 7 mm.-ti>) tmiiSL^fi 
5, ttJitoipfc. Stg2±(cfl»flgS2 1 ilrTOHci;!? 

ffM-f 5 r t J; 19 . -«(cje«sH(7)<»flig 2 1 

[O 0 3 5j2fc{^, 0 2 (c) lC^-rJ:eilC, 

»«^f^y7'l^r<!ftai-t-5fctolC®?{klK (S i 02) ^<D 
(S^Sf 3755 Jg^tlT 1/^5 fffilS§^kcOfc«>0 1 (a) ~ 

(f) &U50 2 (a) . (c) ~ (g) '-c7)fa|g(i^iB§ 

i-5o 'tis, :i<^)ili^^*c5=-s/7"im'vco^$ffll9<7>fflat,- 
^xs^:ico^/S-eff ^d^i^ipfw, 01 (f) (^^-fx 

'icS^-'s/ Kl 3trSfiLyi(0*>. «Jrl5^-'s/ Kl 3±»C. 0 

2 (f) {zm-ri:o\z^ -^ffl^^v^i 2«r^*fe-f-5„ - 

(g) fc^-fJ;p(c:, ^enA<^SlJ^3j»F,^jg«j»f (y^f 



ti&^iM^^^^i>ztiic^'om^(Dy^{z^ti\-ri>o ft 

^»c, 02 (h) (C/T^-f J: 

75^ib/i?)7°y >- htsi 4 t^^myo-yi 2t^^m-t^ 

[0 0 3 6] tJl±OJ: 5 (c. 01 5.t/0 2 IC/T^$ti5S!i 

(i. 0 3(-^p:$tL5J;9lc, ^UWm'Qih^^m'><:y:f 
1 2 75s^»f*^3':/l±(cSdS^iX'5 7r>--r>' (F 
a n - i n) filiSiSr^r U-C/^S, 03{c:;T%-fi9 

<r)iiLmi,cmii!L^tti,i^my<i^y I 2t. ^^myo^i 2 

m5±tZlf^l^i^iXtzmm2 t^^LXfj:*) . w&2ty 

y V h« 1 4 t<Dmm^m^^t>'^i>fz>^<DmiEmmt 
\^xmmm2 \-i)^m^2±.\z.wtf.-fhixxtiii, ^i^-m^^ 

•y^l. StS2, >R0«7*y V ht5 1 4C0!¥Mg5g^Ji, m 
-r^t-^. Rrj^:ff7 ^^^^^-ym^^^m^^tzm-^. ^ii^' 

tl<r>mmmn. 3 p p m/t. 1 6 ~ 2 0 p p m/'C, 
1 6 ~ 5 0 p p m/'CT-*>^., WUSS 2 1 {Co^jK 

^-y^Mm'^T^ <j /i^^mm^mi^tzm^. ztihtom 
mmmiimm2X'o h:kt^^ztA>h. &m2tyv>' 

icx'o. y'j>hmi 4t)i±^fj:mmmmi:^-r^z.t 

•So *DX.T. *iII2S«2 0S'? ' ^M^!S^±7!)i^mxi3 

[0 0 3 7] *7t, 
I'^TH. 0 3 td^f J: 5 IC, iBiift5±-T?fcoTS«2;4S 

f'-;/:/S«l O^Cg?LT^^-5^FP5>(-raPSi5 2 7 5:^(t. 
m^ma^2 7iz^my<iyyi 2iBiiX\>^iiii. 9512 
WP*f|5 2 7Sr^»t:H73Ma|FI5 2 7 tCit^BB/^VT'l 2Srift 
S-t5f^i*5!9(;i, lll4XO50 5{C;T^$tl-5¥-*«s:a3SfiO 
J:5fc, S«2?5s^-;/:7'a;<si o^cSLTv^/J^^^gai^5 

(t, r.<oiapgB3 7{c:iis.ffl/<i^7'i 2^iaaLTt J; 
i'^ 04lcs^$n5iit»{*:^aoJ:5»c:, M 

aM3 7^:^^mi^^'yylm{cn^•r. r<73MP^3 7{c: 
^ffl/^vri 2^^m.-r^yT>-^:^m^i:^iri^ 

mwmm.b\^xm>^iit^x^i, ssfc^ 

1 <0:?|-iM{ct8:tt. rcoMRla5 4 7|.:i|^^ffl/<v7'l 2Sria 
e-f 57r i^'-r^' h (F a n-o u t) fllit^r^f -5 

( 0 0 3 8 J jjcfc, :^w^m\<r>mm<r>mmz.^iiim 



(m2(nmmmm) men. ^^m(Dm2(o-MM<r>mm 
10 0 3 9] :^mm(7:>mmi.c^^^mw-'^m^. la 3 ;c 

(F a n - i n) t»3t^* LT/^ 

w?i^^(::#5^*«ri?a(^iiit;i^fen, m 1 si.t^m 2 tc 

S (0 2 (a) JOT^^tL^xS) <oftt?9t;:. He 

(a ) Km-tX. 0 (C, h 6 1 *S 

m 2 ±ics«i-^ r i: ic J; 19 <»flgs ^mm 2 ±icmf^i- 

S(cJ;t9Wibtufci»iaj¥f4:^fi ([3 1 (g) (c^-f) ^^ffl 
V^T, 116 (a) SU^Eie (b) {C^i-Xt>i^. ^(D>^ 

mf^mm<Dmm 2 ±(c«?ii->- ^ e 1 tr^*-r2>„ 
s«2 i:(DSE«5rfT9. roi^ic, mmm2i(D 

MPSI56 2;a5^*:>^(tetvTV^2>t<7?«r^^t-'5r.i:tc 
J;!?. m^0XS{::t5^^Tif^^BB^<>7'l 2 zjs^tt bttSSP 

(c) jcTT-ti^ic, ma^6 2i&u<r)f'^yymmi 0 
(f) &a5ii2 (g) iz7f:-t:^?^m<Dm i(^mm<Dmm 

^^m■'<yyl 2Sr, ^lEBBPlPBe 2(C*§:teLTfiUfE^EB 

•So 

10 0 4 0] mz. ^ftmmi<Dmm(Dmmicmi,^m 
lo 0 4 1 J ^%m<7)mm<r>Bmim^i¥^mi^mmix 
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m^2±{c§im5Ami$^ti. ^<os^5 ±i:isii^^m 

m4i:i;cLXSiM5tmi^^iv. wOgei8|5±(cS;K2 

#'&S:tm^j:^. ^tz. iEi^iS^a 7 1 dfi, iji.Ea^<v 
^1 2 $r*i:«c-t-'57t*:)(cMP^7 2 ;i5|j(t CjixT^B , 
MP$B7 2cOj!gEg|5{C(±, 46o#;i^ib/£.5^-?s' K6 4;45|9: 
JtP>tLTl>5o ^IbtC, S«2W^s/7'l;^l 0 t^L 

[0 0 4 2] 0 8{C^$tt?>*IIJfeO0jilc#5¥««s: 
^Sfi, 1217 (b) {OT^^ix?,J;5{c, Ei»i*g|S7l 

1 SrJKfiELfciO*,, 0 7 (c) izm^tt^^oiz. i|s-Ba 

(C'^a4^2a[«EiSBco8liiixmi:|S]^(c, M^->-h«rg| 
«-r ^ w i T'ffiflge Sr J^fife L T t J; V ^, 
10 0 4 3] 

^izmm^tt^smt. SE.m.±<r>m^(D&m.izmf^^ 
ti. sm^zm^m$th^^nmmt. ^mmmt^m^tt 

sryvhisi:. ^mi^^'yy±\zr^i$.^tirzm^ti: 

miEmmAK &m±iz^nhtixf£^zt{zi:io^ mm 
•^Mtz^mi.ftyv '^h^t^ummtcomm&i 

tt^xt^o ^<biz. ^^mi^^-yy^^m^^^mi^^-y 
ytyvi^ hWz^ititzu^<Df^u^mm-r^zt7!)i 
t?#5^«), ^'^(Dm^^^mi^miMitLx'^i>^t7ii 
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